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ABSTRACT : PROBLEM TO BE SOLVED: To provide a high strength oil well steel suitable for 

thick-walled products, excellent in toughness and SSC resistance, and having YS of 1 10 
ksi class or above, and inexpensively manufacturing method therefor. 

SOLUTION: This steel is a low alloy steel which has a composition containing 0.15-0.3% 
C, 0.2-1 .5% Cr, 0.1-1% Mo, 0.05-0.3% V, and 0.003-0.1% Nb and in which the total 
amount of precipitating carbides is 1 .5-4% and an MC carbide comprises 5-45% of the 
total amount of the carbides, and further, the proportion of an M23C6 carbide is <(200/t)% 
when (t) represents product thickness. The steel can be manufactured by subjecting a 
steel with the above composition to heating up to >1 1 50°C and to hot working at 
>1000°C finishing temperature, applying direct quenching from >900°C and tempering 
at a temperature between 550°C and the Ac1 transformation point, and subjecting the 
steel to reheating up to 850-1 000°C and quenching and then to tempering at a 
temperature between 650°C and the Ac1 transformation point at least once. 

COPYRIGHT: (C)2000,JPO 



BEST AVAILABLE COPY 

BNSDOCID: <JP 2000297344A_AJ_> 



car 



■% 



(19) B*H#fTJt (JP) 



02) m & 9F & ^ ^) 



#H2000 -297344 
(P2000-297344A) 

(43)&H 0 ¥-mi2t£108 24 B (2000. 10. 24) 



(51)IntCl. 7 




F I 


f-?a-r(##) 


C 2 2 C 38/00 


3 0 1 


C 2 2 C 38/00 301F 4K032 


C 2 1 D 8/00 




C21D 


8/00 C 


C 2 2 C 38/26 




C 2 2 C 38/26 








»*«0&2 OL (^r 10 H) 


(21)fcbH#^ 


^M^U- 102762 


(71)tHSHA 


000002118 










(22)fflBCB 


¥j£ll¥4/§ 9 3(1999.4.9) 




*IEfa;*:BKTtT4'&ls::ifcgUTB 5#33# 






(72) 


iffis 








±&m±msip%mm4Tm 5#33-ft& 
















mm mak 








±fcm±&iti*&mm4Tm 5*33^ 
















100103481 



















(54) [»9!<z>gfi;] t^^»fit^«^jBMiiHntticsns«i#A««j:zpeoaEtt#tt 



(57) 

[fill] IS^JSp^ifiL^'tt^iWsscstr^x^Y 
S#l 1 0 k s i gU^«MMBlll#ffl«lfc^^c«* 

[JS&*K] C : 0.15—0.3%, Cr : 0.2—1.5%, Mo : 0. 
1—1%, V : 0.05-0.3%, Nb : 0. 003-0. l%£llts1B& 

&mx\ ftRLx^z, . 5-4% , mtm 

Oil (C ift S MCffi{)*-ftfl*)<?Dt te**5— 45% . M 2 3 C 6 M£* 
ffcW«>ttejWRifli|Sjff£ t fc L^B#(200/t)%y.TO 

M. -^««±ieof^ffiB)cr^-r«^ii5oriiLh(cjD 

LT flTaSl000°ClJiJi<7)^SDl L JtS , 900'Cfel. 
±*^OII^Aa.h, 550*CKLh, «c ! SaBUSJaT*a» 
ML*MU ^t >T-S50— lOOCCtfOS JPfft^Aiti: , 650 
■CELL . .Ac , M£I2TF<0*BI L £4«5r < i: h 1 EBt^- 




30 40 
^ H (mm) 



BNSDOCID: <JP 2000297344A l_> 



! ( 2 000-297344 (P2000 -P4 4 



mmm i ] < 1 1 . «*%t\ c : o . 15- 

0 - 3 %. C i- : 0 . 2— 1 . 5%. M o : 0 . 1—1 
%. V : 0. 0 5—0. 3%, Nb : 0. 0 0 3 — 0. 

S// 1 . 5-4 «*%T£> 0 . JWtSiWXSJIK: Aft h M 

c aftflaaow*** 5-4 5®*%. m 23 c 6 rn.rn.im 

cr>Q ferfm&tOfa&Z t (mm) fc LfclS ( 2 00/ 

t ) nm%v.Txfo&z\ t zmibir&m'&tm'foim 

[11*112] ^&<fck. C : 0. 15- 

0. 3%. Cr : 0. 2 — 1. 5%, Mo : 0. 1—1 
%, V : 0. 0 5 — 0. 3%. Nb : 0. 0 0 3-0- 

1 %&£-trt&£&S!£ 1 1 5 OX&UilcJnJfiLfcft, a 
HJPXtr 1 0 0 0 "CJ^Lht'^T U §13 ttWC 9 0 0°C 
yjitoas^^MAixL, f^t5 5 0°ca±, A C1 35 

BUS^TT*R L ^f*. * 4> (C 8 5 0 - 1 0 0 0 "C fcS 
mWkLX^XixL. »>t6 5 0'Cllh. A cl 3BB0iSaa 

iumt-ttrntm 1 iztmemft. b mmmmii m-k 

[00 0 1] 

-fl ( Y S ) *t HOksi WJtX'h 0 , l*JJ5* J 2 0 mm 
KLhfc w> a J: oKcmm&ettttt Lxm^xmzftffi.%: 

mtb m*G&Sk«*&&&Mb ^ymm-fimim-t 

&. 

[000 2] 

[0003] ^flsWtli. ^ixi -CliHHKJRtJ ( Y S ) 
** 8 0 — 9 5 k s i 9toM*fttj£ < M v '> £>ixT v vfc *« . 
ftiSTli. 1 1 0 k s i «#ttffl3*i* <£ d tcir 0 . 1 

2 5 k s i J-^UfcjR^ 1 4 0 k s i fcLbft0D£3ttKi *) 

[0004] MSI^iE^JgtfeftK-te ( £IT. It S S C 
ttk^a ) fcfflxhWmb LT(4. (a) 8 0-9 0% 

&v*l (c) immi\wtm>ywffifrm. «) 

RLIBs (e) «iffi«ilfl. (f) SRttitfL (g) iMn 
-teP-ffiSfl. (h) 3R»ttJiMlfiHj*# <*tr«. (i) 
Z l-miWMtffoh, , 



[0005] _bfB^>iflnf s s Ctt£fi*i*fl9ftlHlte6fl 
LTli, (EHS3BS5 4 - 1 1 7 3 1 1 

^&#r, H6 1 - 9 5 1 9^m) j mmfflfmLm 

( 58-25420 #4>$B ) % 4 . 
[ 0 0 0 6 ] _hfE(a) -(i) <7)fl!3fe»75 3 *> . (b) Offl 
^MfcttSr'&iSrV^Wi, r 3*i:$L 76(1990). p.13 

64 j tc $ & i a *c , mj&mtmtf ssc os* 

[0007]fU. ^Ofi^Mtft^^-i^r^^ 
[0008] dixii;. IBS S CS^^fc Ztihm? 

i- mm 1 1 . ^of^M uiPi^jt t-caaiB*r*flsfii* 

[0009] ^MLM^'ffi^^tii. .^1:* 

MM L-T i> i 4: i fihtiX v ^ . 
[0010]$^:. WfflLfc#rt5IWi, MMtn§ra// 

ztzMzmmtiaB^mzm^^zb h^hixx^h. 
[ooii] zcoiifjK m4tmm%-±izffi}iiLxwz 

it L • -«W V * JKftfcift * » Kfb^^ij-tSc^ El £ fcft 
[0012] 

l-»i>C r bMo%-£&ig&&Mh&Ht ! ®}lZ. M 3 C M. 
M 7 C 3 MiB iz/M 2:5 c 6 MtLTWaj-t-i). ^-<7)3*>^ 

m 23 c s fflti, a^^tL^^Kflairr**. 

{Cii. MssCsS^'St^T. M 7 C S S. M s CSC0li 

■c-ii. e^^ffit LTta^M 23 c 6 mcomitmtfb' 

0 IX l>ffi&-f& . i /5 S Moi*>'l ,t>ftTft V>^(c 

m 2 c sstwaj-t*. i«M 2 c if 

[0013] ±f£<7)ffi^M 23 C 6 M^-f^W^ajffP 
[0014] ifc. +^ ; 5rMi[^*»f^-f-?.^ftC(i. 



BNSDOCID: <JP 2000297344A„L> 



■'(3) 000-297344 (P2 0 0 0-944 



[0 0 15] 3 ^«{cMAtt*T(f 
3t*$rlMHft** £9 k ^ * . 

[0016] ^/cistc. x v—i&oimimtzm^tz 

[0 0 17] B«li, M 2S C 6 fifcftit*ft.4 

a***^tWSr**^\ iSS C14t=«TJtiiJi#ffl 
M % JWWflfc««0aCyj ( Y S ) j&i 1 1 0 k s i (96 

5MP a ) JSUdRT, a*offl«feft*SHKj62j < SMY 
S ) OS 0%O^#JnB#(ciiI-fbJc««.K^I«SL^N 
ACE TM0 17 7?^TSSC$-±tf, L*»fc« 

[00 18] 

[ an fc«xo*a] *»^s^<i. Tie 

[0019] (l)^<tt, ftt%T\ C : 0 . 1 
5-0 . 3%, C r : 0. 2 — 1 . 5%, Mo : 0 . 1 

— 1%. V : 0. 0 5—0. 3%. Nb : 0. 003- 
0 . l % &-frtrfefr£MI&> 6 £ '9 . «f tU tT t >40Htft 

&Mcmm3nmm^i) t 5^4 5«*%. m 23 c 6 

Yt^»'J^Mn D n <7)|W*- t ( mm ) k LfcB* (200 

[0 0 2 0] (2)^<H,Ii%t < C:0. 1 
5 — 0. 3%, Cr : 0. 2 — 1. 5%, Mo : 0. 1 

— 1%. V : 0. 0 5 — 0. 3%. Nb : 0. 0 0 3 — 
0 . 1 %&atrf£-&£MSr 1 1 5 OUmMl^ 

». ^rajpx^i oootcellthftu 5\*wt^x9 

0 OrkUi^&jg^MAftU ^Of*5 5 01CJ2LL. 
A cl ^,m*J-:i.TT^L^f*. $^>t 850-1000 
°C(CSJD^LTMAilt . <}C^T6 5 O'CJiLL. A C1 ^ 
.^mTT'MM-rMAi'LMMtMS*^^< k 1 HJM 

•9-ir ( i ) ^mcomittm^itmmfim^Piixmz 
[0021] ±st<D-*$mi. Tiz^mmzm^xm 
LfcM s c sl m 7 c 3 m, m 23 c 6 mmx/M £ c rn.cn 



[0022] _h!£0$fS®'J^f/:JGE:t) ( SMY 

s ) cvso%<?mmmft&Ti l z&t / f&ffiAk7fcmm&£m& 

LINAGE TM0177 ?S4>TV;j® S S C ft{±«|ffi 
T'#&V»;t^ ffliif . r Metallurgical Transactio 
ns A, Volume 16A, May 19S5,P935" Sulfide Stress Cr 
acking of High Strength Modified Cr-Mo Steels" j 
lzi>^i\&£olz. »SSCttuo&#fc:(iO. 1%M 

[0023] ^LT, C r £#tH&£-£P£*MUC. IS 
^t^fflfiS k ftflSHn&W SSCttt «H±t=atrt»»S: 

[0024] McmcDmitmRzmmzm^t. &t 

[0025] Mcmm-iimrmsttMz^ m^m<o 
mtmzit^ mmmwz o t-i±v h y * ? x k 

(B*W!£ < ir 0 . h 5 >y 7 c fi^iiJp LTBSSC 

i*>'±ie<7)^H$r?Wx S« S S G tt^^-l>fflOPKK?]<« 

[0026] 4fc, ^-fttJ^ft^lfiiO^fflar^WlS 

«^t=w s s cttaHrrtsai i»±iek iii«k#i ^ 

[0027] § hiZ. m&,cr>mm&2 0 mmtliWi 

< #^e-t§ k jis#ffl«Ksa< § ii&mmm&zti 

<5rt\ m*Wt=(±. M 0 D D^¥^t (mm) tUA 
*f Hi LT ^ h mt%9<7>t&mz & M 2 3 C 6 MM-ftfeO 
fRl^-# (200/t) StJt%l@T*& k . ^-v/Uh°-« 
1 OX^TOWttjOTMlSir* 

t4. IB!W-ftS3t0l«>4S*S:5^-Hl kH2^4>i>BB^> 

[0028] M 2S c e mmmii. nmzmttiLx^ 
mnmg.tK-oxmtetms s ctt^T^^^ 

mWW 2 0m myjiiC S t . jDXSOM^'tCff -oti 

[0029] m-itm^mRi 1 . 5 -4 
%tzmm l 7t±x\ ^-fk^ipt § m c mm-itm?) 

5-4 5«*%. M 23 C 6 MK-ftfiB^W-^*±IE 

»(200/t) j»»«Tfe:f *Uf , is scefcu 
ife&^Ras^t^L, SfiHK'hmKJKA (SMYS) <7) 
8 0 %O#J0JE5*^(ci3{tS^-ft**mg^illlfi L-7t: N 
ACE TM 0 1 7 7 igtftWi s s c&t iteftmMtZ 

[0030] U>»U -t«o«*iHt;ti. ^<ki>. « 
i%T% C : 0 . 15—0. 3%. Cr:0. 2— 1 . 



' 2000297344A_L> . 'h-'^J l» ^HV* ^iLr\£)L£! 



i(4) 000-297344 (P200 0->33? 



5%, Mo : 0. 1 — 1%. V: 0. 0 5 — 0. 3%. 
N b : 0. 0 03 — 0. 1 LT^tHt^ 

ffifiK £ w & «a & is v -> & iim^h & , ;tu±. frcomm 

[00 3 1] ^Sri^. «BfiLfcJ:5fc, hmc 

mi. ^irrsfw.Mfcmm&^tiizfB^xms s ctt 

TiSSCttkBttSfffStS. L*»U CiCrW 

t i<?ti±M<n±mm.<?> 0 . 3 % 1 1 . 5 % z 
mtz> t , ftftnofgik m 23 c 6 sK-ftM^tti^-e 

B$CD±ISffi lOXSfijt. v fD**Jfc&f JJEf5_fcJWI^> 
0. 3%£M;L£k. MCM^fb^fiJ^±ie<7)±|5| 
(104 5 ^£JB* & «t 5 (c£ & . 
[0032] ttz, MCSUtYbftKOMti. ±fc LTVt 
fcl.* 1 , Ci-^MoMlfNbiMil, #(C. Moi: 

i^McaR^bWi. m 8 c m^m 2S c 6 momtmztt 
l x m.m7kmmm<r>mu £ s # . »s s cttsisTS* 

[00 33] L*»U M o*#JbWJJB0>_fc|RgW) 1 % 
trig* & t . Mo ^i*J«C# ^ M C SLk fLSf? k 
&oTffl*-ft-T£, ±fc, Nb*qMbFJJE«o±IR«W> 

1*1?) 5— 4 5%T*oT*>, 5E*S*L&ilttfcWSSC 

[ 0 0 3 4 ] ±ie^*»4. mmzh^xa. m 
s c &&i*L£r h b w a . £ < ^aw^is**** 6 n 5 

-IkSriRiftLTi^S. 

[003?] tit, JJBtf>ffrfl5WS*. MClKfffl 

iKSrW-r^iSic. ;&T;fiJg# J l 0 0 0T:yJ:«SftraJnX 
arfSU itfMKaffllCDRTffc, 9 0 OXJJ2U:*3aM»»& 

{4 vyA yj&AtiffiMLWm) {*, §^,C8 5 0 
-1 0 0 0*CtSJnlftL-C«l7jHL, <Jtl^T6 5 OXUa 
-h. Aci mk$MTX'im-$- i*7yA ymjxffiM L 

[ 0 0 3 6 ] arfc. auSl^^/Wi, i^MMuae*:^ 

[00 3 7] 



[0038] <jfeflflfc> 

•f-<7)e*3^ 1 . 5 %*jfTC* ik. YS^llOksi 

feLboauesw**- 5 <r b tmmtz%z . at . * ^® 

4^ ; 4 %ar0i. 5 b . *«* h 9 -v 7*t&XW8t&ma 
Zcofctb. Stitm^mi. 1. 5-4%k5£#> 

fc. a* l v >feii{i , 2—3 %xt> & , 
[0039] mtitm&'piz^ib^McmmimcDm 
& ■. MciMtftti mm<rm.±it*mt? . issc 

jfifc:. ^ffl^* ; 4 5%r@;:i>k. MCfflJWHh 
-4 3%bWbtz, mt LV^Hii, 15-3 5%T** 

[0040] *&k«»4h:£^sm £ 3c c , mmimco 

ZWWetifi. mfacomm*: t (mm) kL«. (20 
0/ t ) %^i^t«3tt.kItS SCfi^ITAWL < 

^o. ©fa^eutt wssc fimux § ^ < . 

7^*6. ^-ft^lS:^ £ & M 2 3 C 6 SMb^fiJ^-ii 
(2 0 0/t) XHTk^Afc. M*L<(i. fc«Et<7) 

[004 1 ] zzx\ ®.mtms.wz& 
*i\*w^zw^&^mz±^x-&tbt>ixhmx'h& . 

[0042] ^.»c7)SJ^^ : S^I^/illRl^i 
1W, <0KDtfr* s fliSM ( 1 OXT-fe^T-kh^- 

1 %Wt J f hy .X +)V T>^—^2±- ? J —)V ) 

^IZ&mLXWfiL&g. 2 0 mA/ c m 2 <rtfkftX'mm<7) 

OMftWg *:aa (Wi-W 2 ) Tlfet.T*ftt. 
[0043] MCS^^k;M 23 c 6 S.Rf»;8Jj^rfl: 

mzxmmifr&m\ m 3 c ^-fwa. mcimw 
[0044] moit^mm 



BNSDOCID: <JP 2000297344A I > 



! ( 5 ) 000-297 3 44 (P2000 -eD4 4 



; i±. rnxm^Ffi ixmm?mm (ysshors 

i ) vmhtL^K i»C. ^(ry^HifO. s%*mt 

h t . mmv*g&mMzi$ -? x k ? -v T$ti&?i<m& 

tmn-f ^f.iss c m>1&Ti- S . c cotzth . c -£ 
^TAGi. 0. 15-0. 3%k Lfz. a^L^iEHJi. 
0. 1 9-0. 2 3 

[0045]Cr:Crli *£Att3rft*6. 3i£K~±# 
k k tfcrltS SC«£ft±*i£&7C?rC£>-?>, L 
#>L, ^irtTS^O. 2%.*iiT1i. MAtt^ML 
TWISTS (YSSllOksi) ib#l*Vv. it 

^^ta^i. 5%^s,i^.h, m-imcom&t 
#o t h 7 -V r $ ti&*mi) s mn ltbssc mn&T 
tz. m<t*.m£&tsmmiz& ^xn* wjsjis^isaik 

#*S«i. 0. 2-1. 5%kL*:. M£U>*bH«. 
0. 3 — 0. 7%-C£>&<. 

[0046] Mo : M o i4. Crfc H*HC» 4&A1S 2rft 

mtf o . i %%mx~h h t . ±fe<o$£i3&*?# $>iv% t > . 

<. &fcfirM l8 C e ffilWEIWWajLTWSSCttJ&Mfi 
Tf-§>. ZOtztb. Mo^mi. 0. 1 — l%tL 
fc. £t£U«B<4, 0. 2-0. 4%T*4. 

[00473 v : va. *m*Mz&^x . mi>mm%7L 

mT$>2>. vii. «RL^rK:«»SrSSC<oa)jSifc*»J 
0. 0 5%*iirct4. ±Mi<7)%}$ktmt>il^\ — 

^KZcO-t rr . t- y -v y^ixh Tltmtfmn Ltiss 
cmmT-th, zcott. v^ttii o.o5- 

0. 3%k LA:, M£U^cBi4, 0. 0 8—0. 2 5 
[0048] Nb : Nbli, m*X'^fflm.t>*M\^% 

mx\ McmvfawzwmL. Mcmmitm<r>m.±iti: 

*&<3F5--$-&. L*»L. ^^-t-Wi^'O. 0 0 3%* 

0 . 1 & k JbHtfJSMl#tefQ L , a!tc4RA*U$ 

tcffi^^H^M CffiifcM^flrffi t T$314k WS S C 
tea*fl£T-$--s> . ;^ft. Nbw^tiii. o. 0 03 
— 0. l%k Lfc. aiU^ffifflti. 0. 003 — 0. 
0 3%T76&. 

[0049] *^cO?fli#ffl§@Ji. ±R0>5&Ste£iA 



n . t&^zfc txTm<r>&mmnfcft £&tt h^xh s 

[0050] Si : Si(i gsfln L?C< X t> 4 fft 

(4. 0. 0 5%J^Ji^$^£0*UV\ Si(C 
14, B^ffl<o«itiftB8ttfldiaK**ftTW s s c ttfc 

m±s**^ffl«>* o . <-oam(io . i %Jii±T®« 

{C^-S. L-^t. 0. 5%*^iT-#W$iiSi:. fgtt 
* : fSTt- S. 1(0^, ^JP^ri»%^<7)S i^*{4. 
0. 05-0. 5%k-t&Oj:^. Lv^HiiO. 

[ 0 0 5 1 ] Mn : Mali, $m L T t «fc V ffij 

5ri:lc{±. ^-55r< fc t 0 . 0 5%liLt^^^tlcr>^X 
i\ Ls&»Ls l%^)S^T-ir*$-tt^.hfStt^f£Ti- 
«... Z<7)tz#>, mu-fhW&VMnttmi. 0. 0 5. 
- 1 %>^&<Wi^,. »i U->±|®140 ■ 5%X'h 

[ 0 0 5 2 ] A 1 : A 1 (4,. ^JlD L?&< T & ±lr^\ ffi 

o.8JsitM*ffl^^^*I^(c(i: ^< b i> 0 . 0 0 5% 
Ja±.**S-ti:4®36«J:V>. L^L, 0. l%-rMx.T-& 

* CI k V A 1 \ k to t« 0 aitC^h9E9MBH 

Alttlli. 0. 0 0 5 — 0. 1 tftt* J: 

Jff4L^±Rt40. 0 5X7**. ^'fe. *9WWtfV^ 

0 A 1 k(i, W>^W>S sol. A 1 (im-MA 1 ) cr>Z 
bX'$>2>« 

[ 0 0 5 3 ] T i : T i {4, ShJP L%< X i> X^ifi. M 
tottU£. M$&mmt LTff^E-TSNSrT i N k L 

xmzi-zcoT. mxitm±^Bmx-mo^ix^m^) 

1 n k tTH^-rsJ^±^)T i tj4, mjxmummz 
mx-??&L. MmLmzmm&twt&mt vxmm 
izmta Lx>smmmm:&#>z>ftmi} i fo <o , cix ^ ^ 

2&5U40. 0 0 5%m±tO-t-**T'^S : (c : 5r-l». L*» 
L, 0. 0 5«t«ir**$-fr*fc. ©tt^ffiT-t 
4. Z<7)tz#>. WMti>M-&CTiTii5l%W,±. 0. 0 0 
5 — 0. 0 5%k-rS^4v»«. *JiLV\J:IWi0. 0 
3%T*So 

[0 054] B : BJJ:, ^JPt^r<Ti«fcl^ ±ISL 

^(c^W^^tt^KS-r^Olc^T^O. 0. 0 

0 0 IXVll.cott&X'ZrCogigkifi^lZtch. 

L, 0. 0 0 5%^jS^.T-&*$^k, Bttj&HST^- 

s. i<o^*>» aanrt-s*&<?)B*#jti4. o. ooo 

1—0. 0 0 5Xkt4»*»J:^. jff4U^±RRJ40. 



BNSDOCID:<JP 2000297344A_I_> ijilo? ') " I U ' I' • '> - : V ' **' 



!(6) 000-297344 (P200 0-5<44 



f 0 0 2%-C'fcl). 

COO 5 5] Zr : Zrll SsJptiKTiJ;^^. % 

n &sftnn fc LTisi/E t . b <^m?^m±m^ 
+ J tiiz?m**thimtfh o . o . oo smino** 

*-C*tf>3&*#ElFfc:$:S. U>>U 0. l^fcJBiT 

fc«>, J6Blrt"4*^«0Zr 0. 0 0 5 — 0. 

l%<t-^l>Wcti> 0 2fiU>_hHi40. 0 3%t'lj 

[ o o 5 6] w : wti, SHioLfc<-cfc iv^\ Ssip-f 

t»¥tJ fc fe fc . «SSIWHSI££lS«>Tif S S C14 

4. z&tz&b. «arr**^<ow*ii*«, o. l-i 
%k-f-£0#U^ e #4U^±B8ti0. 5%-C&&„ 

[0 0 5 7] Ca. Mg s REM : <rf(,£>07Clg{4. if. 
lwL5Sr<TfcJ:^* s . aairt-*tff. MWzWmt LX 

&«L, BSSCttfcrtJiS-frftffcHitffcD, 

7&si, o . oooi %m±^)-k^m.T^mi)m^mMiz 

3rS. t^L.wi-fi'LC7)7c«l,0. 0 1%*rS^T*^T 

-rs^-^-co.rh.^Tc^o^Mii. v-^iii o.ooo 

1-0. 0 l%fc-rso#U^. «F£U\JJRi4. tvf 
iU>0. 0 0 3%T'*4<. 

[0 0 5 8] SriS. itL^^7C*(i» ^-fix^lS^Ss 
l&mmi, S c7)^4(c iotf <?>J£-£-i 0 , 

[00 59] P : Ptt, $84HC^^t;:»t&#>\ 

^o^m^'o . 0 2 5%^miht. tsimmzMffi 

tt, 0. 0 2 5%OT^^--g»O* I J;vu fcts, P«tt 
3*h<7XJb#*ffl<. P14. 0. 0 l%mM^X'i>m 
[0060] S:Stl ±3icr>PtmmtZ. M^tZ^J 

mmzjpfctitf. o . oi%ii,t^ 

JUi. 0. 0 l%jy.Tfc-t&cDj&s«U^ irtj. Sct)#^ 

iiJK^f£M{iM3t=?.Xh<7)±#SrS<. SJ4. 0. 
0 0 2%Ug£&Tl>mm±ML5l£%:\,\ 



[ 0 0 6 1 ] N : Nii. ±IS<7)P . S fcR«fc, iS4> t 
0. 0 lOTk-Ti^iv^. =S:fc. N^t 

0 (gas) : oii, ±e<op. s. Ntraaifc. 

^FaJMWfcSPfc*-***. <£C>£:fr4A*0. 0 1%Sr®^ 
ik. BHStffflTprs . ^-O#^*{40. 0 

1 WTk -?-•£> 0#ctV^ 0 &±>. O^ttitfiWilf 

[0062] mmuw; < g&jsa&tt > > ^mimm 

^TMl, »^ii£«W$!£l l 5 0ry±(cjnsi 
LTj&»4>«llBHllo:*itLT 10 0 O^JiTjOXSr^T 
L. § I # 8E v . 900 nsLL^afta* 4. MAtt L , iX 
nt5 5 0'Cy±- A cl saBW5USLb'P«IKLfc». 
C8 5 0—1 00 O'Clzm^LXmXixL , <^V>T"6. 
5 0 -CfiLh . A c , SQBjScBnPCftSi^i k - 

[0063] lit, HA«WV^«^RdBthlX2: L 

mmtgm. x./^s/uh-y-y^^yi-u^nzfm^ix 

[0064]*:, ^oSBi^#*JtlE?> A '3 fc£tf>fc 

[0065] 3RtJ*f>Jlfi!&tftS : 1 1 5 0'Ciili 
*^BJT*f*kt"4 N b^*^Ti4. N b Sr^-tfMCgy 

flsHrtwaj-*-* . t^L. nfflaie^i 1 5ov.^.mx- 

*W«<0MRiaKti 1 1 5 0°cy.±> 
$r*K SP®li£.ie»Ji|5S{i. 1 1 5 O'CJiLh-C'JbWf 
(VX-Mtb h «est4^r < . ife^5feilT&tL{i' J; v \ 
[0066] saBHniitfMRTiajg : srajnx^ 1000 

3 SrSftHUi arfSLT *> ^M-^-f , Bf SOW S S C If f33 
{41 0 0 OX^SLhi: Lfe. ^r*5. JJRiMEJ43Rff«|<^JP 

[0067] mmnxmTi>z3\^m<mx^m ■ 1 o o 

ortLht'JPXSr^T L-T t . JUXiftTl^tfcDDXWa 
^'9 0 0iC5fefflt=*4 fc , JJEt ItAMC 
SUt-ftft**^ ffi L . -r Of*t if ad J: -5 LT 



BNSDOCID: <JP 2000297344A_I_> 



! ( 7 ) 000-297 3 44 ( P 2 0 0 0 - ?4 4 



ft. z<ot:#>. %m\cmTi l z3\$wt<mxi&m. -f* 

*5t»itSH!ftA««U9 0 0X;i2Lhi:Lyt. =W3. Jnl#l 

OXy^LhCflWW* «t a tz LT t> J: t\ 
PS, SftaWF^aMFKti. 9 0 0 'Cli}.±.co^MX'i$X 
■thniffl* L »- 9 0 0 *C*fH(C35r r»T A L 

*f & 4: . J£«IAiX**TiIS t <7>M$T'&£ ft £7)T- 

* foMMs/g//' 550 c.*jST-$> ft t , m c mmflim 

-M hffijWfrHlL - F/r£^:>3$«^ffcT'#&<£ft. i 
Otith. BaBRAitROfllRiaKtt, 5 5 0*CJSLhs A 

[0069] SftlSMA7.»* : ^IfflP^LUxt 201 

^tSGffliL5ari\ i o o oxumtxmum 

■f ft k . SJU&a^SbWfc L X ?8tt b Wi S S C&tf&T-t 
ft . i . WiU.5M7uS.Kta 850-1000 -Ct 
Lfc. LWSfg$EW(s9 0 0-9 8 OTTC&ft . 

[0070] mm»m.jjxm<mmsM ■■ mwm?-jx 



M 3 C fflK-ttSft^MMC, ffl«fl;flrt*BtfiPL-catt4:B 
S S C ttj&HST-t ft . * . ffimt&mt A c ! jB 
7. ft t . XIE^MM U8ffl*>»* fc PWC . .t-Xft 
h ffij&tfff £B L . Bra«lftK3Wi»-C* =5: < 3r ft . d 
SJD^^7Jx^0.^fiK(4. 6 5 0'CJiJLh, A 
ciSEMUfiliaiTi: Lfc. 

[ 0 0 7 1 ] 3r£. HMMJSAixflSli: w*tC«<«SR 
LBHK±; 10tRB^r2 0yjiJSLTl,J;V ^ dtfrff 

±9— JirtUh-*-*. 

[0072] t i *>x\ ^m^immmii . y s# i 

1 0 k s i JiLhTft D . 1 2 5 k s i JJUdR-S* 14 0k 
s i JSLtJR »4.ii4 #\ 1 2 5 k s i IJUlSK* 1 4 0 
k s i yjiMiO«p a n ^f#ft(c{iMML}S)£*^.tii(i J: 
v\ *jfc. ±Si<0^miz1)\i^XiiMma7iM^ot 0 7)^o. 

[0073] ... ... 

[^MM] * 1 (c^fl^iaJK**'*-* l 5W»Dft^ 
A«3&»4>!Sr4 15 0k gjM ya' y hSrpfifL/cio 
T% >'3"'y ht±. »P^iS*JtLTKTffi^f^l 

5 0mmX 1 5 0mm<OjBBEffl*»tC^PL.fc1*, SUSI 
(07 -? y - v ^ K WW 5 <t ft ^ S^M* 

ffi**H8 l , * 2 cc^f m« zktt-ofma t mm * 

»UYS#14 0-1 5 5ks i tLh<7>J?$ 2 0~6 
0 mmOlgfl-t-f±±(f^ . , 
[0074] 
[HI] 



.« 1 





1 ft: ^ a A (Si 


%%) 


A C1 
CC) 


C 


Si 


Md 


P 


s 


Cr 


Mo 


V 


sol.Al 


Ti 


B 


Nb 


I 


Zr 




N 


0 


A 


0.22 


0. 16 


0.28 


0. 007 


4 


0.49 


0.35 


0. 17 


0.015 




10 


0. 009 








42 


25 


733 


B 


0.21 


0. 14 


0. 22 


0.006 


8 


0.40 


0.21 


0. 19 


0.019 


G.005 


4 


0.015 








18 


19 


731 


c 


0.25 


0. li 


0. 48 


0.006 


9 


0. 37 


0. 12 


0.26 


0.026 


0.008 


3 


0.016 






22 


35 


20 


727 


D 


0.22 


0. 15 


0.43 


0.006 


10 


0.21 


0.33 


0.25 


0.013 




9 


0. 028 




0.008 




45 


21 


725 


E 


0. 20 


0.10 


0. 43 


0.010 


5 


0.49 


0.28 


0. 24 


0.007 




15 


0.020 


0.13 




15 


44 


19 


730 


F 


0.21 


0.10 


0. 58 


0.007 


5 


0. 50 


0.29 


0. 26 


0.015 




16 


0. 005 








39 


20 


728 


G 


0. 20 


0. 09 


0. 54 


0.005 


5 


0. 45 


0. 12 


0. 22 


0.014 


0.007 


5 


0. 004 


0. 09 






35 


20 


727 


H 


0.27 


0.14 


0.45 


0. 008 


5 


0.45 


0. 17 


0. 16 


0.017 


0.008 


8 


0. 032 








52 


20 


730 


I 


0.27 


0.09 


0.53 


0. 007 


8 


0. 38 


0.30 


0. 23 


0.013 




3 


0.033 




0.002 




36 


21 


726 


J 


0.25 


0. 14 


0.47 


0.009 


8 


0. 25 


0.28 


0.34 


0.010 




10 


0.005 








27 


26 


726 


K 


0. 19 


0. 10 


0. 28 


0, 008 


9 


0. 45 


0. 13 


0. 24 


0.014 






0. 027 








23 


26 


731 


L 


*0.33 


0. 16 


0. 38 


0.008 


8 


0.31 


0.22 


0. 23 


0.016 




4 


0.006 








48 


27 


729 


M 


0. 23 


0. lb 


0.44 


0.005 


8 


1.44 


0.81 


* - 


0.021 




3 


* - 








39 


21 


747 


N 


0.24 


0. 14 


0.51 


0.008 


7 


*1.G3 


0. 22 


0. 22 


0.013 




6 


0.019 








58 


33 


749 


0 


0.24 


0. 15 


0. 58 


0.006 


5 


0.50 *1.25 


0.23 


0.024 


0.005 


1 


0.027 








46 


19 


730 



£2) R»tt*KftCFe-CS&«.. 



[007 5] 



[S2] 



BNSDOCID: <JP_ 



_2000297344A_L> 



•'(8) 000-297344 (P20 0 0-»35 



Km 



10 



11 



12 



CO) 



1250 



1200 



1230 



1200 



1160 



1250 



1230 



BQ£»T 



XlftftA 



3 070 



1050 



1010 



1050 



1010 



* 860 



1100 



no 



a. m 

CD 



920 



950 



910 



1220 



1250 



13 



14 



15 



16 



17 



18 



19 



*L 



*0 



1240 



1250 



1260 



1250 



1240 



1040 



1050 



1100 



mo 



1050 



920 



850 



W Jo SS 
CO 



920 



CC) 



640 



910 



920 



930 



920 



*840 



1090 



1080 



1050 



1250 



1040 



1080 



910 



920 



650 



640 



650 



550 



650 



910 



920 



910 



920 



910 



930 



920 



640 



650 



[0076] fit 



Skua 

mm 

(mm) 



25 



40 



50 



200/t 



8.0 



5.0 



4.0 



32 



680 



45 



35 



20 



55 



50 



60 



920 



40 



25 



6.25 



4.44 



5.71 



10.0 



3.64 



4.0 



3.33 



5.0 



30 



35 



25 



8.0 



6.67 



5.71 



8.0 



T\ WgH^ffi*^S6. 35mm. I§25. 4m 
mONACE TM0 17 7 Method A (CS 

mzti&Amimmx&mR u tszv s scwut 

[0 0 7 7] SSCKH: JiE^ONACE TMO 1 7 
7 Method AfcS5£$*l&;^t;^tfc^ 
T\ l mff ^SEYbKS SrlSfd^ * h cOTfo h ifi . 

ftB«£T* 6£k^, 0 . 0 5 MffcDgtlbfcii £ ftft 

[oo7s] mmi±, ±g&>s scmii*. fen 



[ 0 0 7 9 ] ±!BhfRlt< . «Ktf^)«EJS+a:« 
•S&Jj&l&EEgJjfil ( L^|6j) I S Z 2 2 
0 2 fcS^Sili fc . J I S Z2201C 

m&YstTszm'^z* 

[0080] zy^Jl^—mmtSm :-100-4 OT.T 

urn, i s mmmmw 5 0 % wmm$ &m ( v t 

r s rc) ) 

[0081 ] ISUl^S** . *3 t fc, gft 



[0082] 
[*3] 



BNSDOCID: <JP 2000297344A_J_> 



! ( 9 ) 000-297344 ( P 2 0 0 0 - *84 4 







K <t ttr J 


k (%) 


YS 


TS 


















Cksi) 


(ksi) 




r 1 1 O50 


&2» JJ 


3£ 






>T-s tf/ll y>- 














1 






q 


o 


149 


160 


n 


-4? 




2 


A 


L. o 


7 
f 




147 


159 








3 




9 9 


* A 


*10 


150 


161 


x 


4 


w m 

Wj ; t?X T7U 


4 




9 R 


ft 


o 


144 


157 


o 


-49 


*~r^ 7t 


5 


B 


9 A 


0 

o 


2 


141 


151 




-99 

WW 




6 




9 9 
6. 6 


* 4 


* 7 


14? 


155 


x 


A 

H 


H* £F -rai 

4tX. P'J 


7 


r 

V 


9 /< 

6. 1 


o 

o 


9 
t. 








-99 




p 

0 


n 


2. fa 


/ 


A 

*t 


1 4fi 


J JO 


o 


-9? 




Q 


it 


2. 4 


7 


9 


1 AO. 
140 


J Da 


/-> 

W 


—99 




J u 


r 


2. 2 


9 


A 

4 


i4y 


1 0 J 


r~\ 

\J 


—99 
06 




j i 


p 

u 


H 


* 4 


± 1 9 




1 CI 

I b J 


X 


e 


LL> *yt VTH 
Pu W ffl 


12 


J{ 


2.6 


10 


0 


149 


162 




** i> 




13 


I 


2.5 


9 


0 


142 


153 


O 


-46 




34 


J 


2.3 


17 


0 


144 


155 


o 


-48 




15 


K 


1.9 


8 


3 


149 


151 


o 


-24 




16 


*L 


*4. 1 


8 


*11 


141 


151 


X 


12 




17 


*M 


3.1 


* 2 


* 9 


141 


153 


X 


16 


it tt 01 


18 


*N 


2.8 


9 


* 9 


141 


153 


X 


25 




19 


*0 


2.6 


11 


*13 


148 


159 


X 


19 





[ o o s 3 ] ms i a #?6 H J 

^J«0lS#l. 2. 4. 5, 7 — 10*3^^12 — 15 

cornea <£i/m 23 c 6 s^t-ft^ofij^-^ i »-rft t, 2|s%bj 
[0084] iixtWL, SW«i^fl:^ll^ii*^BJ-c* 

3, 6*J«tVl Hi, ^R<tft*tt*3£HJ-Cffl5e-r&K 

-^•h m 23 c 6 mmimtMfetf^miTMfct&mmz 

9MXT l^T , Wit W S S C 1t*«*»-o ^ „ 
[0085] *««ifiOSD^ii&«Sr*^Si^inX 



6-i 9 it. m&imm.. t&mt'm&.wz&ihh 

IBft k Bf s s c tt**S*» o ?t . 
[0 086] $£>(C HlfcH2s&»<>W4>3WrJ:'3fc:, 



o / 1 ) %nx-h h t mmcom® t m s s c &u3i& $ 
issc tt s n * ^ t -i. . 

[ 0 0 8 7 3 Srfc, T-^^ie«{i=«-^-rS3&i, j^ML 
SS^l^tY S^llOksi 1 2 5 k s i 

[0088] 

±mtimzm.ixtzY st>n 1 ok s i jjjuboisrawffltz 

Jt«eei^iBtS8i-r !> - 5 . 

[0S^#55:Si^3 

[Hi ] mtm<Qt&m&7Frmx\ mshnmmt. mt 

[02] Hi6ffla>s8*£5tteit:\ aa^isiJitt. ^-(L 
Wit a a & m 2 3 c 6 m&wtocym&ts iiwss 



BNSDOCID:<JP 2000297344A I > 



(a 0 ) )00-297344 (P2000 -e+4 4 



[HI ] 



[12] 



15 



10 



IE 

2 5 



10 



ftl S S Ctt 
O : AS? 



200/ 1 




15 

t 10 



10 



19 



l»g : vTrs cr 3 



,ZD0/ i 



-22-32 



-24 

-33 -32 -32 



-47 



-49 



-4fi -4,1 zAfi 



20 



3C 40 50 60 

(mm) 



(id mm fiia 



F^— 4K032 M01 AA02 AA05 AAOS AA11 

AA12 AA16 AA19 AA21 AA22 
AA26 AA27 AA29 AA31 AA35 
AA36 AA37 AA39 BA03 CA02 
CA03 CC04 CD06 CF01 CF02 
CF03 



BNSDOCID: <JP 2000297344A_I_> 



